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Abstract of JP7252671 

PURPOSE:To produce high-function 
composite type optical thin films with high 
quality and high efficiency by spraying 
solutions of plural org. optical materials from 
spraying nozzles into a vacuum vessel for 
each of respective components to deposit 
these materials on a substrate and controlling 
the temp, of the substrate to a prescribed 
value by a heater. CONSTITUTION:The 
pressure in the vacuum vessel 3 is maintained 
under about 1X10<4> Pa by a vacuum pump 
4. The solns. from liquid reservoirs 18 filled 
with the solns. of the plural org. optical 
materials are sprayed from the spray nozzles 1 
for each of the respective components into the 
vacuum vessel 3 to deposit the thin films of the 
composite optical materials on the substrate 
19. At this time, the substrate 19 is heated to a 
temp, not exceeding the thermal 
decomposition temp, of the deposits by using 
a substrate heater 8 and a substrate temp, 
measuring instrument 9, by which the 
evaporated components are removed. As a 
result, the high-function composite type optical 
thin films are produced with high quality at the 
low temp. 
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.IOO.^^p!) y}V»t< -tix-mflJ^U 1 0 
0^M«»flSr«H-fc. Z<Dffl. Mm (1.9) co©*(4, 

s«jpi|ft$ie- ( s ) . & x xfmfflk&9tii£&w. ( 9 ) -k. i 
ox 4 o ± 2 c c«tfiFbfc <) mm (19) ±i-*a*tL 



fcDODC I ^ttt5PMMAiiSr^'7 h^U^ft ilfl-Cfcofc 

mj; vm^icx i 5 o°c^mm, 4. 9MPao#* [00 4 si 



H$S#J#^ DODCI^ DODCIgg DODCI 3fc H 
iulSfrl Enm] [nra] 



1 


3 3 3 3 


2 5 




6 6 


6 1-5*J:V7 2 0 


2 • 


1111 


1 0 




6 7 


6 1 4*S&lf7 2 0 


3 


5 2 6 


5 




6 5 


6 1 Sfc-fctf 7 1 9 




2 5 6 


2. 


5 


5 4 


6 1 5iiJ:tf7l8 


5 


1 0 L 


1 . 


0 


4 8 


6 12 


6 


5 0 


0. 


5 


4 0 


6 15 


7 


2 5 


0. 


2 5 


3 0 


6 13 


8 


1 0 


0. 


1 0 


1 5 


6 0 9 


9 


5 


0. 


O 5 


4 


6 0 0 


1 0 


2. 5 


0. 


0 2 5 


5 


5 9 9 



[0 04 9] 2—10 
DODCI SiK<©*iR£*£:fiffle^ 1 i-f£*fccoii 19 \z& 

ixb<©**»lRrt^DODC DODCIgfg 
ft^WKf^fi* (DODCI) <D%L^-&& 

[0 0 5 0] t\MM l 

T-fe h^l y y WV'SfcOI-DODC IiSOmgfei 

Spi"-6 t Id MJ?0. 1 Aimjo^t^l 0 jumCD 

DODCI /PMMAlf ^J^f^Lfco lOKf'^D 

ODCiISli5li%^lt-*^ti, MlS^^tl 

[0 0 5 1 ] r<£>Hi¥0. 1 /imCDRS:*¥SflS»-C« 
0K^^:ov^-CX^aIHllFfS:SJ^b*:4:w DODCI© 
t?-DODC I»S5ii%^RS:MLfci:r?), DO 



[0 0 5 2] HJfe^fl 1 1 

DODCI^S^tlM^ IS3l£0U*i"5J: 5 

J**])? vfr/ftfrb. mmm^m 1 o o^*^t 
dc i*«fca»w^aE{ts-arfcflbtt*ifi«i 

iS^WtcDODC I»*o|E-fbbfc****t«:i8i6L 

[0 0 5 3] mt$Jjfa<DDODC I«^O^fc:S:?6Ki- 
DODCI l'S^< 3 9iHf^^*(pI^i 
S^^^l^^gf (EAT* ESCA£IS&!El)-£) 

3t£v ©e^co^ft^r 5 9 0 n m|£@^LTS!I^Ufc 

dodc i m&7b^^<Dmm^m^yt^mM 

Sl-Wfei*. %Jt<^ffi*:i6Stt6 1 4± 1 nm*3«fcTJ«7 
19±lnmtfoot 0 Sfc v DODClMtOfil/^ 

U 53V^EbjE<£>J:£ 5 9 9ftV^L6'0 0 nm. Sfi^I&fi 
©i#6.12ftV v L6 2 0 nmt$)ofc 0 . 

[0 0 5 4] Ute^lJ 12 
a»«0-ot.LtDODC I £Tir f>C0. 1 g/JJ 



y hyK7)lSt«L, %tfcm#> (18) <D— o(c55JK 
Lfc 0 fc 9— ^>CD$Lftt LTPMMASrTi? h> 

Ml g /y y h/ucoj8«-r?jg*PU t 5— ooSSft:ffl» 

(is) (c^l^ 0 me>^^^r. ^tn^tKDmm 

SXsis (1) ^P>. #^oyXyHIBgHa«ffl (2) 33 J; 
tfS'irs'*- (7) S:«,^s^:x, KM (3) *><p 
^3££fc*«L-fc. r<z>Kk JtffiSS (3) rtcoffi^tt 

■C?&*PLfc = — /UK h^y^iD, 1 0-4Pa«TI- 
*H$L,fc. 2*jK^yX/HWfflawHfB (2) *3±t5^ 
y*- (7) <z>HH(*m^l1BIWS:aifflii-«^i:f-J:9, 
DODC I ^Tir h ^idS«LfcSffiSr— jeB#RB««L 

4klc:Bfc*U JklcPMMASrTt h^S*Lfcg?KS: 



fc 0 r<DB#yX^MH«*SB (2) jsiW*^*— 

(7) 0HIBH«pRISrW«ii-5rtlcJ:9. flcih«FlBSr# 
jSLfc*IS^¥^SI*S:DODC I®SM^2 5 0 
-e^n y y h/u/^tc, Sfc. PMMAtSfCo^t 

Wk (19) ^>as«t. SKinfRgB (s) *3ii/ 

£*E££ffll£2£{E (9) (aoT4 0± 2 < C^JstJ*L 
fc. £4E (1 9) l^fJixtDODC I St^TT^ 
PMMA»lSr^5/ HXl^ffitCj; ^H^iCT 1 5 0 
°C^JD^. 4. 9MP a tDt^TkffiJDJE^SL. Tfe^tfjSC 
»Kfc*KSr#fco 

[0 0 5 5] r<Z>3fc^S*Krt<DDODC I £>iftS£S* 
%T^-ft, S 2 iClBtic^il T^fo ofc 0 

[0 0 5 6] 

[152] 





D 0 D C I 


P MM A 










in i/ai 




t n m] 


1 2 


2 5 0 


7 6 


2 5 




7 4 


1 3 


2 0 0 


3 0 


2 0 




7 5 


1 4 


15 0 


8 5 


1 5 




7 3 


1 5 


1 0 0 


9 0 


1 0 




7 5 


1 6 


5 0 


9 5 


5. 


0 


7 4 


I 7 


2 5 


9 7. 5 


2. 


5 


7 5 


1 8 


10. 11 


10 0 


1. 


0 


7 3 


1 9 


5, 0 3 


10 0 


0. 


5 


7 5 


2 0 


2. 5 1 


10 0 


0. 


2 5 


7 4 



[0 0 5 7] HJ£#iJ 13 — 20 

2^co^«»(D^igS^mj|E*2 tdfEi^i! [9 |c 
SEfcfctettHJfiflll 2tH«KLt**»IRS:8JSL 

SU£t- i 9 iBIS Lfc^mSr Buie^t 2 t^^i- Q r oes^ 

<£>-fei! (DODC I) (D&^-SSr— Slc#J#L*ase)?» 

[0058] mMm 21 

oi:LT7t hvi y y h/u^fc 5 MDOD C 
I Sri OmgioitPPMMASr 9 9 0mg^$T*g« 
UfcR (KT, A«fcW-S) Sr. «{*:««) (18) 0)— 

y h/uSfc<9 ICDODC I Sri 0 m g *5 J;lfP H PMA 
^9 9 0mg(7)J:b¥T^U^ (J£*T. B 
Sr. 2#g0^ft:ffii6 (18) (c^«Lfc 0 rtib^ 
^tL^n^[«»y Xyu (1) a>6>JtggS« (3) 



<E>«4^ #*oyX/HIBH«fl|«|5 (2) <Z>«m-J: 9. 

a^c, — B«<D**afl[SritJps-fr. mjj<Dm 

1 0 0MI-, Affifro^Tifn^itfBfSfciov^ 
ti 0 o^-r^a.y y yjv/jfrt Lfc 0 
[0059] r^fig, (3) rtojE^ti-*— # 

-SH^^X* n — * y — aK^X. *J«tt^flKft:S*T*ft*P 
.Lfc3-;PKf7 3'^«t9, l o"p a^TWiftb 
fco *txSfi(19) <0ifi«fi. (8) 
*5«tWS«iaSiffl^fi (9) taoT4 0 ± 2°C«tl 
ni,tz 0 £K (19) ±tC±6«^tLfcDODC 1 s-^^r 
1 5 PMMA/ P H PMAS^a»g^^ 7 hXU^fe 
I- J: VMQtplZX 1 5 0°C\zMm, 4. 9MPa(Df* 

[0060] z.<D^mmfo<r>m&^fa<DBvmm.TWi 



ODC I OftSttJS^^fRK-— ^tfc^:i:W]ofc 0 

ttajt^bftwi-st ifia%-e*>5o *fc, -o* 

Rft P MM A/ PHP MA £>Jfc*ttgg $ *rp] 

^-<^ hyuSrSfl^Ufci: r 5. PHPMAI^flSili 

[0 0 6 1 ] ^<z>3t*»R«)36*Sr. Bfi3ta>iRft«: 5 
9 0nmC@gLtiKLfcil5, Bfi#©!SI+;fr 

JKSfi6 1 8 + 1 nm^it;6 41 + 1 nmtfcoto 
PMMA»S^iffil/^^Sffi«-i5(ie3feSrfiat+b, 
afi*^Ha*tffild*&«*S:a!l3e-rsi:, 
JECT»3t«i>:jKS3& s aE{fc;L. IS^H»Eoi£6 13± 
2 nm. 3£^a®<50£ # 618+1 nm$S£lf6 41 + 
1 nmt*fco/: 0 
[0 0 6 2] H5g#!i 2 2 
!$&<D—ok LTD ODC I £Ti? fy(:i0mg/y 
y F/Wlft«L, SEfffflft (18) CD— oi^iK 
Ufc c 2#gcosSc55-t ITDODC I — 

/W^l Omg/U 7 h/K7)MT«t, 2#i£7}$H$ 
(18) fc3fc*Lfc. 4fc. 3Sl^tLTP 
MMA5r7t hyici g /y ^ h^Mt«L, 3 
# B (18) ii3t«Lfc. ^*i&G>*tt«r. 
-tix-Pix^^WyX^ (l) a>feJK£S» (3) 
— , #*^/X/vBHH«*«B (2) *3±W^-Y!/^- 

(7) <Dmmz£*)mmcmmi<tc 0 



(3) rtcojE+jf+^-^^-^v^i: o — ^ y — 

(9, 1 O^P a J^Ti-lil^bfCo 3^«coy X^BBEflSI 
fiffi* (2) ^W>t^- (7) £>BHHf«liQ<o(fQIH«r 
P@5i-5r iidi 5, DODClSrTthyCSjSLt 

c^Tir h>S:3g£:fc:Bfe*U ftCDODC I Stt<*/ — 

^ — S:BH CT»e5r#lh LX«±<0* * J -A-£^£f- 
B&*U fti^PMMA^Tir by^Lt^i^-S 

l 0 ommVMl-tio roffctf^WL /X/uHWaWHB 
(2) jsjctf^y?- (7) ©BHIBIWSrlMp-rS- 

tic* 9, foAtmm&^m^fcmm<v¥-tymm*vojo> 

DODC I £ $ J — A'SSfl&fcol^T 4 0 -v>f ^ C3 y 
y F/V^^ £fc, PMMAgfeo^T4 9. 5"^ 

fi(i9) ©iftfttt, SEftiiftlSC (8) ^j:t/a«^ 

SaiJ^iSS (9) luioT4 0±2°Ciat^Pbyto Sffi 
(19) ±|^S!$ixfeDODC I Sr^ftSPMMA 
*KSr^y h^^Sia^S^Ct 1 5 0°CidJp 
jfe. 4. 9MP a^»7KJEJPJEfeab. Jt^tt^aK* 

[0 0 6 3] rcO^i^^DODC I CDjft^ (3p*& 
fit) «:»■:%-?*-*- 4:. * 3 teett<0» 9 -C*>5 0 
[0 0 6 4] 
[*3] 









DODCI 


DODCI 




DODCI 


DODCI 


P MM A 




















Cm 1 /#] 




Em 1 /»] 




[n m] 


2 2 


1 0 


4 O 


4 9. 


5 


1. 


0 




2 3 


2 0 


3 0 


4 9. 


5 


I. 


0 


7 4:&«fcl/3 


2 4 


3 0 


2 0 


A 9. 


5 


1. 


0 


7 3# £U 3 


2 5 


4 0 


1 0 


4 9- 


5 


1. 


0 


7 5:J3«fctf 4 


2 6 


5 0 


0 


4 9. 


5 


1. 


0 


7 3 


2 7 


0 


5 0 


4 9. 


5 


1. 


0 


3fcU%U 4 



[0 0 6 5] HJ£#!j 23 — 27 
ixb£Oillrt(7)DODC I (Oja^SSrXjR/h^tfcaiSl- 



(DODCI) <7)¥*?JM*£— 
<Dftm £ « i«i r i: ^ * fc 0 

[0 0 6 6] rtte><753t^*RO«gS*[pJ(75DODC I 
«SS:ESCAtMtfci:w^ DODCimt 



fco 3E«C HffiM 2 6*5«tU5 2 7c£>Sf§|^CDDODC I 

^L4nm(^l (2 0 2) i: % 7 4 ± 1 nm^i (20 
3) DODCIittLftV^ (2 0 1) SrSE^"? 
J5 S K W A £ tt fc *r ® # 3g "Cife 6 t n 7L h tl 5 o 

[0067] me>a>36^»iR<o553ifett. ae*<z>»« 

[0 0 6 8] Hl« 2 8 
/&^CD— Ot LT PMMA^Tt h >-|C 1 g/y 5, F/U 
0>«ff-e«#U (18) ^-o(C?E*L/c 0 

*fc. fe^-oCO^tLTPC^^^nD^^Vlci 
g/y s/ f/KZ>««-C*»L. fc5— o<^«#«ft (l 
8) [CjSStLfco rft?3<Z>JglKS\ Jttl^tKDm&S * 
/U (1) j^fc, ^0/X^iPr1» (2) *5iW 
— (7) Sr»f1s£i2:t\ M&m& (3) CO*^3E 
SKUftpLfco C*7)P^ XSSS (3) rt^ffi^i^^ — 
^^*°:/:/<bn-^ y— ztf>7\ feit^fcSSf-Cifc 

Lfc 0 2»«Cfi9yX^BBBB«*« (2) Sttf^y^ 



- (7) (Dmrn^m^mm^mm-r^^t^x^, pm 

*U ftlCP Civ?^ n n ^ # V|cS»LfcSffiSr-S 

^^^S:^tc^*i-5i:t^5»f^S:l 0 0[i]l«t 
fc 0 -<0B#/X/u|BBH«*g& (2) isitfv'iry^^ 

10¥^M5:PMMA7t hygfl-o^t 1 0-v>f 
^ u y 5/ *fc. pc^pp^^ygftii 

fc 0 w<z>m. s« (19) ©isii, sfian&ga 

(8) *5«tv£4Eia«a!i3es« O) iaot4o±2 

0 Ctai^FLfc 0 (19) ±iC±ia^tLfcPMMA/ 

PCS^fK^7 h^^ifetiOJtat^Tl 5 0 
°C[^mm. 4. 9MP a <Z>»*JEEanH*0;3U 

[0 0 6 9] r^SKrt^EW^SrTy^fflllf^ffh^J: 
*4fc|B«c^ii t 9T*foofc 0 

[0 0 7 0] 
[«4] 



pmma pc mmttm mmm 



2 8 


1 0 


4 0 


1 : 


4 


1. 


5 5 6 


2 9 


2 0 


3 0 


2 : 


3 


1. 


5 4 7 


3 0 


2 5 


2 5 


1 : 


1 


1. 


5 3 8 


3 1 


3 0 


2 0 


3 : 


2 


1. 


5 2 9 


3 2 


4 0 


1 0 


4 : 


1 


1, 


5 10 



[0 0 7 1 ] 29 — 32 

fc 0 zn(b<D»m<Dm&m%T y^mmmmcxvmfc 

[0 0 7 2] IQfcfliJ 3 3 
i&±£fii^# KS tyJ* 6 7k$nm%:T-£ h^h y A-4^2 x 
l 0%/u/y y FywISt^lfcM^I-li^/ 

-^y o 2^s%(c#^LfcSEYL7k^^^ 

£iiCTffiHfc# K^A (CdS) co^n^Kt^^»5> 
**Srf^MUfco ^ftiS+^Cd SO*«ttO. 289 

m»m#> (1 8) co-o^^*Lfc 0 £fc. h? — 
o^tLTPC^^pp^^yin. 0g/!ly. 
h^<Z>»S-CiS#?U t>?~ o<DWLWmito (18) (C?E 



j*Lfc 0 rnfetosffiS:, -tn^nowif/x/u (d 

^bJISSS (3) (7)*-^ /X^|BiB«tt« (2) © 

itcov^t i o o ^-f ^ p y ^ f^/»{-^ ^fc. pc 

gffiirov^ l 0 0^>f ^ p y y h^/^ir, -fcti^fix 
*MIPU 2 0^W*£^*1-fco row. SE£^3§ 

(3) #^F#^tcr--^y-#> 
X, *5iVffi#:S3llT^*PLfc = — /UK F7 ryXi-J; 
9. 1 o'paHWlt &m (19) ±1^^ 
£*tfcC d SS:t*t5PCiKS:*y h/i/^Sia 
BSES'FKT 2 5 OtMJjDfKU 4. 9 M P a 05»>kJEE2jn 

[0073] r^3t^*Krt<^c d sm^MM%x*m 

[0 0 7 4] 
[^5] 



CdS PC 



c dsmm 



[ n m J 



3 3 


10 0 


10 0 


3 4 


8 0 


10 0 


3 5 


6 0 


1 0 0 


3 6 


4 0 


1 0 0 


3 7 


2 0 


10 0 



[0 0 7 5] USa^iJ 3 4 ~ 3 7 

c d s^^tjc^wnftsis^^miiE^ 5 \cmmr>m k> i^m 
ttm-zmmm 3 3 1 wim\c i^xyt^mmzmm ufc 

[0 0 7 6] H$E0iJ 3 8 

sis (i 9) h lt, >i??j>.-m&-&mkg!><Dmm 
mm&m&mmicmvtctf?*. (bit. uo#7^i 

-^T7"^n3rv — 4' ->7; tT7i-^ (BIT, 70 

cb irB&ia-r-S) ^^DP^;?y[;ig/y7^uc 
U j^frfflfc (18) ©— o('5tJKL.fc„ * 

(BIT. NBRirB&ifi-f-S) ?r^^nu^?y(a g/ 

y -x h/Ko*arc»#u t>5— oco^s* d 8) 

. (i) a»p>Hffl*» (3) cof^iwiHffrpftSLfco r© 
ra, (3) fo<D&t)\-Z?—tfft^-#>-zfhv — 

ffi&> (2) ©BlBBIIIIPHSrHa-i-Sii:l-J:0, 

9) ©ia&ii. &Kftnx&&B (8) jsj:t/£Kfifta£ 

mm. (9) lCict4 0±2tl'li^tfc o £« (1 
9) ±!Cif«$tlfcM70CB^tt5NBR*l 

ffifCi ■m^'tM-T 1 5 OtfcflDfSfc, 4. 9MPa0# 

[0077] rcD*^(i % asHtfiaurv.^is, 



2 2 10 

19 11 

15 10 

10 9 

5 1 1 



[0 0 7 8] 

[IBM©***] Bt_hl¥L<f&ejf Lfciit). roiici 

*H-«-*»e>*sa-fra*^*Btii:*5v^-c, *©$§£*(*] 

5. 

[0 0 7 9] -tUT, ro»«©3t^*BI«)KJS*«6K 

[mffi©ffi*^tftpj] 

[0 31 USSfiJl 1 KtittSDODC I *§f£©i®3£it£ 
[0 41 mMM2 1 (C*5(t5Ajg*3«tt>*B?S©Pi»j^g 
[B 5 ] 22S;t>U25 ©«^S!3t^afK©»rffi 

[«F-S-©KM1 

1 Xyu 

2 
3 

4 K^^V^ 

5 ffi*fflj£^« 

6 3 — )V Y h 7 y -? 



7 -s^yZ — 

9 £msLmm&mu 
i o 

1 1 h# 

i 2 -f^r^tmw 

l 3 K*#*f«« 

15 T^atVl/-^- 

1 6 n^y-f 



i 7 M^>y° 

1 8 

1 9 

2 0 ^ffiJPffftgfi 
10 0 — — K/U'Vu:/ 

DODC I Sr&^TLfti^Ji 

e^3/ ( £V>L4 nmOTODC I 3f£^£:*aW 



2 0 1 
2 0 2 

2 0 3 

5Ji 



&fS7 4 ± 1 nm<7)DODC I a^Sr^^ri" 



[Bll J 



»2] 



18 18 18 



17 15 





100 



18 




ims] 



h 201 
-202 




[*«*jE 1 1 

imiEM^^n^} 0002 

[0 0 0 2] 

[MjE»*3gB*] 0 0 14 

SE3E 

y^y, zK y t^/ix^yu^— yv, *Ky if— /VT-fe^ — 
/K TKy-fcf— yi^^-^K #yft^tf—/K 



#*y tf-/uy ^vu^.— tvk 4^y f-yuxfyux-r 

hy, ^y (N-fcr^^/^<^— /w) „ tf?y (N-tr 

/ug^^vK sKyr^y^K. ^yr^yn-hy^K 
^y^#^y^f;K zKyy^y^^/K * 
y y ^ y ^^/k # y ^ * ^ y ^r-o-vvk * 
y y ^ y^Ks^ n^3rv^K *y>^^y/^K. # 
y y * ^ y /u»r ^ h\ ^y^^yn^hy/K /K y 
7t bT^rt k ^°y^P7-/K /Ky^-^u^^-^ 

k zKy ^.1/^7^7?^- k #y#— 

>\ 6 N 6— J->(p>\ 12— -?--fa>\ 6. 12-t 
^ny, ^y7X/N7^yIxf-;K tfy^VW^vS 

^.^yK #y y>?y, #y/Dyv, *K y (y-'O-v' 

/u— L — ^ y — h) . y ^vu-fc/vn— xf/ut 
a— ^ N iryi-n— ^ h y Tir^— K t;ua-^Fy^ 

+ ^ytyy) . Tfiafp^y^^^n»Jig (tek-^wr 

VlSfflg (t^7x/^I + xt:^D;Ut Kyy) . 

vvfp^mm. y^j—^mm, mmmm. y^v 
if<omm. ^y (7x=;u^f^7y) *if<E>*«i# 



[«jE*Mfe3Sl*] 0 0 17 

[0 0 17] [jRft] rO^^^^^^II^W^f 
/uRtgfft^ 4' -n-^h*^!l 
JJ ^V — A-^T JT =- ]) l/f£H<D4* — T/U = =^>^^< 

yi/!ify-4->'7;7^!Jya 4' -xf^^ 

^yfy7 5/7^fy % 4- (4* 
^y^Dr^) 7;;t^x^;K 4— (4* — ^ h 

□ ^^y^yT^T^yyg, 4' -v'ry^y^y 

f^-4-n-^f= 3 rv'7-yy, 4' ->7/^y 
y 7^ — 4 - n -^^r^t^r VT ~ y Vfc if CO 4 ' 

->7y^y^ y ^ v- 4 -7v>=» v-r ^ y vs. 

4' — n-y hdf^yU^/Ut^r^y^y t">-4 
-^f*^7-y^> p -^/^>y7i^n -7; 
— /K-*— K n-^^/l-4- (4' -mh^i/^ 

ai^^y^l, 4-n-/f;^Stl4' -znh^V^ 
4 — n -^f;^lf»4 * -^^f;vt^v' 

^^—/K 4-n~^yf/^|fg4' — ^^V/l^ 
^V^^—yUfc^tfM — T/^*-Zi^&*K4 * — = 
^v^^l— yl^^TVl^g. 4, 4' — v?— n — T ^^Jr 
^VT^v^VifV, 4, 4' - v>- n - / —yu;*-* 
^ry^^Vif V7i^^ry^i/^VifVM^ v 4 
-y7/ — 4 ' -n-t^f;Hf7i=;K 4-y7 7 

— 4 ' — n— K^vvU^zx—yUTt^t^ — */T / — 
4' -T^Utf^^riy^^^O^, *5«tV (2S, 
3S) -3-^fyV-2-^Dn-<V?y>fy^8 

4' , 4" -^^^/L.^-^ri/t^^^/K 4* - (2- 
y^vu:/^^) tf^-c^yu— 4 — A/V#y84 — ^ ^> 
;ut^r^7x^, *5«fcT^ 4' — ^ f-;UtT7x^;!/ 

— 4— ^7yU3Sv»4- ^m^yi^e 
if o8«1itt*S4:*«f £ r £ «s-c# £ 0 

[*tt*jE4] \ 

1 W»» ' 

[«IE^3SS^] 0 0 4 5 

[0 0 4 5] 



^y7^y (HTDODC I i: B&fS-T ^ ) «U 
v-hvttJa<Ot^Sr^Lfc 0 IWDODCIIiiM 
£*#fflftT. l 0° /»t?#fiLtt ##5)2 
3 0 U *fc, 10" S Pa^iSI^Tl5 0°C 

[?ili5] 
[«EJt*»a*i was 

[*KE*Mfe*B*l 0 0 4 9 
[0 04 9] Ife&S^J 2—10 

dod c i m^.<omm&&^m^m i KiE»<z>ii t> t-^ 

nt)^)*¥«i^DODClM, DODClSfg 
0 n m^^t'ie L/c £ £ SthuI5« 1 

felcJ:<9. 3fe^«HK^(Ofe* (ELODCI) <z>*«-««: 

HtE»*9l*] 0 0 5 4 

[0 0 5 4] HM#!j 1 2 

ot ITDODC I &*Ti? hvMO. 1 g/y 
y Mf£ffi#> (18) o-otc^m 

bfc 0 & 5— KDj&ftk LTPMMA^7t 

Ml g/y y b/^ISt«L, t5— o<Z>«flc««) 

(is) jdsteatufco wilt)©***, zti^etMDmB 

(i) **oyX/uMBH«««B (2) 

T/v^y*- (7) Srttf^S^-C. HESS* (3) o* 
^SidRft^bfCo ^©B, Jt^SSS (3) rt(7?JE>3tt 

«H*bfco 2**E^yX/uHBBI»llHfis (2) teJztf^ir 
y* — (7) OHBB«FlW<olBI«S:W«5-rSwi:J-J:*J, 

dodc i ^r-i? h^^mm^mm^—^mmm^ 

jfcg, P5*T(OglK^i*»Srff±UStKJiOT-fe' h v£55 
£tc6£5£U &l-PMMA5:7t h V|^»bfc^S: 

■fco rco^y XyVHHttWia ( 2) *5±tfv'+y#- 

(7) ^BHK^SrPffii-Sr fc^J: 9. t*cih^PflS:% 
ltL^«»(D^]aS^DODC I M^o^T2 5 0 
^"i? u y y YJ\s/ft\ZL^ ^tz y PMMAMCo^t 

■K. S4E (19) ©l*fl, StE&DURIStt (8) fevit^. 



£t&a&tt£3£B (9) tioT4 0±2TOf»L 
it. mm (1 9) ±fc:i£«£ftfcDODC I Sr£*ri--5 
PMMAfi%*7 hT'u^^fcJ; (m^tCT 15 0 
■CKJPfBU 4. 9MP a ©SMcJBEJDEE&yi U ft^ftt- 

[*8MtjE7] 

[1ftE*r««B*]. 0 0 7 6 

[0 0 7 6] HJfr^J 3 8 
mm. (19) irtt, *>'SV*-mfcGmcm<ti&8l 

— ^7°_h.drv/-4 ' ->7;f7x^ (£AT, 7 0C 

mx-mmi^, m#t%«> (is) oi^asbfc. * 



(«T> NBR tB&lEi--5) ^oD^?y|:ig/ 
y 5/ h/KE>itgTi§fi?U fcp-o©«*i6 (18) 
Id^Lfc, rfrib ^tb^no^/ X;u 

(i) ^ibmmm^ o) ro^n^i^fSLTCo :® 

IKL US** O) rt©ffi#l±*— ^S^f-jKl^irn- 
y 7*tr J; !J , l o " 4 P a JJIT d *£fS L fc„ y X/uBB 

(2) ©MHWMSriMH-S 9, 
S:7 0CB»o^T6 0-^-f ^ n y -y Y/v/^z.^ 

l:, ^rn-enftlWUfc. r^F^, ITO#7^St (1 
9) co?a«l4, £KAI9R^B (8) &&Xf&8t£&ffi& 

(9) lCioT4 0±2t«t»Lfc„ (1 
9) ±t«t J^/c«i 7 O C B ?rMt 5 N B R»I 
GD-tlw, t 5— tfc<£> I TO;#7^£fi*a, *-> I- :7V* 
j£i-<k iJjf^f^Tl 5 CCMflPifk 4. 9MPaO| 



-7 n v h^<— v?co^^ 

(72) 3683# K 

3?«J*o< iirfj#H 1 -101-308 



»o< tfrtftSIBlTS 1#4-^ 
mmt&JSHE^ftlTg 9#4^- *B 



